TEMPERMURE __PATT’ERNS'

Objectiver To sLud], nlcrbai [ampamture pattt:ms anl:i 10 expiora thr:: reasons for thm pdnems

Reference: '\'chmght and Hess, Ff:y:rmf Gc*ogmpk} Sth:e ppqi—gﬁ B

FACTORS !HF LUENCING TEMP ER,ATURE PATTERNS

A number of famors wifluence tht tr’;mper*rhrrc [‘f;Elmﬂ af i facanon The fcrﬂowiﬂg fattﬁrs
are among the most 1m]:zu~rtcmi o :

Latitude: Latitude is the mf‘jal baﬁ 40 iperitite. o gena:tal l:imﬁubt: of the
lower total insolation received at High latifdes com pa:r::‘d with iﬂw Tatitudes, temperature decreas-
s as we move away from the :@q{mmnr a'nd t@wafci' the poles: In dition, the tropics generally show
little temperature, c:hamga durmg% thie viar, hie mid- and. hsgh Tatinides expérience variation in
temperature from summer 1o winter. These bas ¢ global patterns are apparent in Figure 1, showing
average sea-level: miperatures m January mapped with ib-:&t"flarms and in ["1gure 2, showing aver-
age sea-level temperatures in fuly. :

Were latitude the only.control of temperature, the is:qthczms.would_run exactly gast 10 west,
parallel to the lines of latitude. However, this hypothetical pattern 1s altered by a number of addi-
tional tactors.

Land-Water Contrasts: Land and water react differently 1o solar heating, and this ex-
erts a strong influence on the atmosphere. In general, land heats. up aiid: cools off faster and 1o a
greater extent than watcr This i Me4ns that the interiors of contifents wt}l be hotter in summer and
colder in winter than maritime regmn@ at the same latrtude Hw E}L‘Eﬂﬂ al ‘D'-Sigmflcanfly mudemte‘i
the temperatures of the Lﬂastdt [Egl(!ﬂb of 3{,0111,!11::11[ S .

In af.ddltto;i to the. fower annual temperature range assnmarc& Wlﬂ'[ mar;mm: mglms the, oggan
also exhibits a lag in réachithg its.coolest point i winter and. its warnest point it stimmer: This means
that coastal regmm often t:each their te:mpm‘ature ¢xiremes &ew:ral mani:hs after interior Tegions.

Ocean Currents The general circulation of the m;ean 1% a significant mechanism of

global heat transfér, Major surface ocean gurrents move. wartl Wi water from the equatorial regions

toward the polés, and hrmg cool water from the peles back fwa d-’rﬁe equator. In each of the main

ocean basins, warm water is moving towar the poles off thy edst coasts of continents, while cool
water is moving toward the equator-off 1E1&: 'Est tﬂa:-;ts of continerits.

Wind Patterns and Air Massas 1n m&m’ :regmns nf th& world, the domma.nt mn{t
direction strongly influences local temperal:ure pattertis. For example, in the mudlatitudes the
dominant wind direction is from the west, meaning that air masses will tend to move from west to
east. As a consequence, the temparatum ptterns of mldl;hutudac locations along the east coast of
a continent can be quite “continentai™—the westerlies can bnng the seasonal warmth or coidness
of the interior of the continent all the way to the east coast. '




Temperature Patterns

Altitude: In general, temperature decreases with increased elevation. A high elevation
station will have a very similar annual temperature pattern to a nearby lowland station, although
the high elevation station will be consistently cooler throughout the year:
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Figare ¥:- Average Januaty sca-levet temnperatures. (From McKnight and Hess, Physical Geography,
thoed)
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Figure 2:  Average July sea-level temperamrcs: {Adﬁpted from McKnight and Hass, Phys-ir:&.z' G;{agft_ip,fijv‘,
feh ed.} o



PROBLEMS—PART I

The following questions are based on the maps of average January sea-level temperatures (Figure
1) and average July sea-level temperatures (Figure 2):

L

2

[s the temperature contrast between the equator and the

Arctic region greatest in the winter or summer?

{a)

(b)

(a}

{b)

(d)

Were latitude the only control of temperature, the isotherms would run straight
across the maps from cast 1o west. Describe one region of the world where this hy-
pothetical isotherm pattern is actuatly observed:

Why is the hypothetical pattern seen here?

Is the influence of cool ocean currents on coastal
temperatures more pronounced in summer or winter?

Why?

Comparing the January map with the July map, describe one region of the world
that exhibits a large annual temperature range (the difference between the fanuary
and July average temperatures):

What explains this large annual temperature range?

Describe one region of the world that exhibits a small annual temperature range.

What explains this small annual temperature range?



Name Section

PROBLEMS—PART I

Using a straight-edge, draw a line across the July temperature map (Figure 2} from pomt “A” to
point “B.” This reference line can be thought of as the “hypothetical” position of the 16°C (60°F)
isotherm were there no land-water contrasts, ocean currents, and so on. Compare the actual 16°C
isothertn, with the Hoe you have just drawn. In places where the actual 16°C isotherm is south of
the hypothetical line, temperatures are lower than expected, in places where the actual 16°C
isatherm is nerth of the hypothetical line, temperatures are higher than expected.

Begin in the west and move across the map to the east, briefly explaining why the actual 16°C
{60°F) 1sotherm deviates from the hypothetical:



Problems Part |11

Six Charts showing the average monthly temperature (in C° and F°) for seven US cities are provided
below. For each of the cities, the latitude and longitude as well as the elevation are provided.
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Answer the following questions by comparing the temperature charts on the previous page. In your

answers, consider the one temperature control factor that is most responsible for the patterns shown.

Choose from latitude, land-water contrast, wind patterns and air masses, or altitude. You may use the

same answer for more than one question. You should locate each of the cities on a map before trying to

answer the questions.

1. What explains the different temperature patterns of St. Louis and Oakland?

2. Why is the warmest month of summer different in St. Louis and Oakland?

3. Why does St. Louis have colder winters than Norfolk?

4. Compared to Oakland, Norfolk has a very ‘continental’ temperature pattern. Why?

5. What explains the difference in temperature patterns between Fairbanks and St. Louis?

6. What explains the difference in temperature patterns between Fairbanks and Nome?

7. Why does Lihue have a smaller annual temperature range than Oakland?

8. What explains the difference in temperature patterns between Lihue and Kilauea?



